In support of a recent argument by Deutsch (quant-ph/9906015) an arrangement of "quantum dots" and "channels" is specified which does not anticipate a unitary time evolution, yet is able to transform square-root amplitudes into an integer number of equal amplitudes and, hence, equal probabilities. Exploited are linearity of the time evolution and permutational symmetry. Further, it is postulated that none of the state vectors tend to zero at infinite times.
In a recent paper, Deutsch [1] provided a remarkably simple argument to infer from only "non-probabilistic" axioms of quantum mechanics that in a superposition state of the form |ψ = m n |A + n − m n |B
the probabilities for detecting A or B are m/n and 1 − m/n, respectively. By contrast, this assignment of probabilities is usually regarded as an independent Statistical Axiom. Deutsch's argument consists of two steps. First, using concepts of decision theory, one derives that in a superposition with equal amplitudes the probabilities will be equal, too. Second, one reduces the more general case (1) to the equal-amplitude case by coupling the 2-state system to an n-state system and performing a suitable unitary transformation which preserves the values of A and B:
Unitarity is implicit in the normalization factors, and these are essential for the second part of the argument. In ref. [1] , the reason for unitarity is not spelled out. It would seem natural to appeal to the unitarity of time evolutions, but the latter is usually justified by conservation of probability in the usual sense. To avoid circularity, it would be desirable to specify a quantum system which can be seen to evolve according to equations (2) and (3) without a priori assumptions on unitarity.
Consider an arrangement of n + 1 quantum dots, all of the same shape, connected by channels as indicated for n = 5 and m = 3 in Figure 1 . Let the states |A and |B correspond to internal states of an atom. If such an atom is placed in dot i, its total state is |A |i or |B |i , etc. Let us assume that channels 1, . . . , m are open to an atom in state |A only, the hopping parameter being κ A . Likewise, let channels m + 1, . . . , n be open to an atom in state |B only, the hopping parameter being κ B .
An atom in the initial state |A |0 can hop to dots 1, . . . , m. These alternatives will add up coherently. Hence, after an infinitesimal step of time the state |A |0 will have evolved into
where ǫ and κ A are any complex numbers, so far. Now, according to the paradigm of double (or multiple) slit experiments, the individual hopping terms of equation (4) are precisely those we would have if only a single channel were open. This enables us to exploit the symmetry of a two-dot arrangement. Let us consider the subsystem spanned by the dot-states |0 and |1 , and assume these are prepared in such a way that the permutation of |0 and |1 is a symmetry of the time evolution. Then the infinitesimal generator of the evolution must at least be symmetric:
For the eigenvectors of H 01 the time evolution takes the form
We now postulate the system to be non-decaying in the sense that none of the state vectors tend to zero for t → ±∞. This is certainly a weaker postulate than unitarity-no difference is made, for example, whether probabilities are just absolute values of amplitudes, or whether they are squares. It follows from the postulate that ǫ and κ A must both be real. Clearly, the same considerations apply to any pair of |0 and |i connected by an open channel. Thus (4) is complemented by an analogous back-hopping expression
taking into account that each of the states |A |1 , . . . , |A |m has only one channel open to it. From (4) and (5) we obtain the matrix for the infinitesimal generator of the subsystem corresponding to internal state |A The equations of motion for the subsystem are readily integrated. As a result, the transformation of equation (2) is recovered, up to an over-all phase factor, in the form of an evolution matrix
The analogous equations for the subsystem corresponding to internal state |B are obtained by replacing A with B and √ m with √ n − m. In order to realise transformations (2) and (3) at the same instant of time, t A = t B , we must tune the hopping parameters so that
For the assignment of probability 1/n to each of the dot states of (2) and (3), one could try to utilise permutational symmetries again. In view of the arguments already available [1] , however, there is no need to do so here. In conclusion, the Statistical Axiom can apparently be reduced to a qualitative statement about the stochasticity of quantum-mechanical measurements.
